Horticultural Plants Nutrition
Vol.3, No.2, Autumn & Winter 2020-21
Research Paper

DOI: 10.22070/hpn.2020.4484.1024
Effect of spray and solution application of phosphorus on
growth, yield and quality of strawberry in hydroponic cultivation

Nasrin Mollayi r , Seyyed Jalal Tabatabaei 2 , Yavar Sharafi 3

1- Corresponding Author and Master student of fruit growing, Department of Horticulture, Shahed University,
Tehran, Iran
na.mollayi69@gmail.com
2- Professor of Horticulture and Head of Medicinal Plants Research Center of Shahed University. Tehran, Iran
tabatabaeiseyed@gmail.com
3- Assistant Professor of Horticulture, Faculty of Agriculture, Shahed University. Tehran, Iran
y.sharafi@shahed.ac.ir
Received Date: 2019/06/24 Accepted Date: 2020/06/06

Abstract

Introduction: Strawberries with scientific name (Fragaria < ananassa Duch) are frome Rosaceae family. Today,
due to high demand for higher quality and out-of-season strawberries, breeders have turned to greenhouse production
and soilless cultivation. Hydroponics is the knowledge of planting plants without the use of soil, in which micro and
macro element is added to the water (Tullaie, 2002). Excessive consumption of chemical fertilizers and high prices of
fertilizers are some of the reasons for the increase in production costs. Due to the shortage of phosphorus ore mines in
Iran and the need to import to provide the required phosphorus fertilizer and sanitary conditions, leaf nutrition is one
of the ways to reduce consumption in chemical fertilizers. Phosphorus is one of the most macro element nutrients and
is highly mobile in plant organs, especially in flowers and seeds. After nitrogen the phosphorus is the second limiting
factor performance (Shen et al., 2011). Phosphorus in biochemical processes, compositions energy and energy
transfer mechanisms involved (Tabatabaei, 1392). Phosphorus in strawberries is affects the size, shape of the fruit,
abiligl to retain and form the color of the fruit. It also contributes to increased root formation and better plant growth
and development. Phosphorus acts as a substrate and requlator of anti-oxidative stress. Rising prices for chemical
fertilizers, the need for economical production and pollution of groundwater due to unconventional use of chemical
fertilizers are some of the problems that can be solved with proper planning. Therefore, the Eurpose of this project is
to investigate the effect of consumption method including phosphorus solution and phosphorus spraying from the
source (Monopotassium phosphate) on the qluality of Strawberry Paros cultivar and determine the appropriate
concentration of solution on vegetative and yield properties.

Material and methods: This eerriment was performed in November 2017 in the hydroponic research
greenhouse of Shahed Universi(tjy. The treatments included three different concentrations of phosphorus foliar
application (F) (0, 5, 10 mg/l) and three different concentrations of phosphorus squtionéN) (5, 10, 20 mg/l? from the
source of Monopotassium phosphate. For the culture, a rectangular cube 45 cm long and 35 cm wide was filled with
ﬁumice. In each bag, 3 strawberry seedlings were planted with the appropriate distance. Greenhouse temperature and

umidity were regularly adjusted by the central system for proper growth. Different concentrations of phosphorus
solution were placed in barrels were in the main source, which were given to the plant in certain amounts during the
growing period through irrigation. The other nutrients were the same in all treatments. Phosphorus concentrations
sprayed after opening 80% of the flowers at one time. To measure total yield, after ripening strawberry fruits
belonging to the plants of each experimental unit were harvested and weighed. Leaf area was measured with leaf area
meter. To measure the fresh and dry weight of the leaves, a plant bush was selected where the plant had full growth.
The weight of the leaves of each treatment was weighed by digital scale with an accuracy of 0.001 g. For dry weight,
the leaves were placed in an oven at 75 C for 48 hours and Weighed after complete drying. The volume of the root
was taken based on the displaced of water transferred in the graduated cylinder divided by the density of the water.
To measure titratable acidity, 0.1% sodium hydroxide was used to change the color of the juice in the presence of a
few drops of phenolphthalein reagent. Fruit diluted with distilled water with 1% starch rea%ent was measured by 10
milliliters of ﬁotassium iodide 5% and titration by copper sulfate 1% to the stage of color to brown change to measure
vitamin C. The pH differential method was used to measure the total amount of anthocyanin ﬁWang and Gao, 2013).
This experiment was performed as a factorial in a completely randomized design in three replications. Data analysis
was performed by SAS software and mean comparison using Duncan's multidimensional test.

Results and discussion: According to the results, the interaction of foliar spraying and Solution of phosphorus had
a significant effect on leaf Weight, leaf area, root volume, yield, titration acidity, vitamin C and anthocyanin.
According to the results obtained from the comparison charts, the mean maximum leaf weight and leaf area were
observed in F10N20 (mg/L) treatment. Maier et al. (2002) showed that using simple superphosphate fertilizer at 100
kg / ha created the highest growth of the aerial part in potatoes. The highest root volume was measured at FLION10
(mg/L) and F5N10 (mg/L). The highest yield was measured at FION10 (mg/L). Increasing the concentration of
potassium monophosphate foliar application from zero to one milligram per liter increased the number of fruits and
total yield in strawberries (Molaei et al., 2018). Most vitamin C and anthocyanins obtained in F10N20 %mg/L) and
5(5)(!)\11)0 (mg/L) was measured. Phosphorus acts as a substrate and regulator of antioxidative stress agents (Jain et al.,
7).

Conclusions: Today, due to population growth, the demand for fresh strawberry consumption has increased.
A(ico_rdmg to thedresults of this experiment, strawberry yield at FION10 (mg/L) was higher than other phosphorus
solutions was used.

Keywords: Hydroponic, pumice, phosphorus concentration, strawberry and yield.
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Table 1- Analysis of variance effect of spray and fertigation phosphorus on growth, yield and qualitative
characteristics of strawberry

average of squares

SOV. Df leaf fresh  Leaf dry Root
Leaf area

weight weight volume Yield Acidity Vitamin C Anthocyanin

Foliar spray(F) 2 82/81"™ 6/11"  87624/11" 23/81™ 113761/53" 0/22°  3/19" 568/61"

Nutrigation (N) 2 18/38™  1/28™ 30395/1"™ 141/59" 188574/49™ 0/84™  8/23™ 75/92"

(FxN) 4 158/86  7/39™ 36781/22" 163/92° 17565/24°  0/22°  3/76" 524/02"
Error 18 40/03 372 14719/70  22/59 4472/91 0/02 0/14 58/63
CV. (%) - 26/08 5/51 18/25 18/81 11/24 13/75  15/46 6/63

/Al j‘/b C]a.w):)‘:@mc)b&.’uﬂi«%)] dq**}*gns
ns, * and ** are non-significant, significant at 5% and 1%

LA (cm?)

Phosphorus sprying (mg/L)

The Effect of Spraying and Nutrigation on Leaf Area Figure 1-
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Figure 2- The Effect of Spraying and Nutrigation on Fresh Leaf Weight
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